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This  invention  relates  to  novel  oxadithiadiazapentalene  compounds  having  herbicidal  and 
fungicidal  properties. 

The  following  publications  disclose  azapentalenes  and  thiapentalenes  of  a  variety  of  structures: 
(1)  D.  H.  Reid  et  al,  JCS  775  (1975);  (2)  R.  M.  Christie  et  al,  JCS  848  (1977);  (3)  C.  Th.  Pedersen,  JCS 
994  (1977);  (4)  D.  H.  Reid  et  al,  JCS  2097  (1975);  (5)  R.  H.  Reid  et  al,  JCS  854  (1977)  and  (6)  G. 
L'Abbe  et  al,  Angew.  Chem.  Int.  Ed.  Engl.  16  (1977)  No. 6. 

According  to  the  present  invention  there  is  provided  novel  compounds  of  the  formula  (1) 

wherein  X  is  chloro  or  bromo  and  R  is  alkyl  of  1  to  6  carbon  atoms;  haloalkyl  of  1  to  6  carbon  atoms  and 
of  1  to  3  of  the  same  or  different  halogen  selected  from  fluoro,  chloro,  bromo  or  iodo;  halovinyl  of  1  to  3 
of  the  same  or  different  halogens  selected  from  fluoro,  chloro,  bromo  or  iodo;  cycloalkyl  of  3  to  6 
carbon  atoms;  thiocyanatoalkyl  of  1  to  3  carbon  atoms;  phenyl  or  phenoxy  optionally  substituted  with 
up  to  3  (0  to  3),  preferably  up  to  2  (0  to  2),  of  the  same  or  different  substituents  selected  from  hydroxy, 
fluoro,  chloro,  bromo,  iodo,  trifluoromethyl,  trichloromethyl,  tribromomethyl,  alkyl  of  1  to  4  carbon 
atoms,  alkoxy  of  1  to  4  carbon  atoms,  alkoxycarbonylalkoxy  of  3  to  6  carbon  atoms,  nitro,  cyano, 
thiocyanato  or  isothiocyanato;  phenoxymethyl  or  phenylthiomethyl  wherein  the  phenyl  ring  is  optionally 
substituted  with  up  to  3  (0  to  3)  preferably  up  to  2  (0  to  2),  of  the  same  or  different  substituents 
selected  from  fluoro,  chloro,  bromo,  iodo,  or  alkyl  of  1  to  4  carbon  atoms;  benzyloxymethyl  or  benzyl- 
thiomethyl  wherein  the  benzyl  ring  is  substituted  with  up  to  2  of  the  same  or  different  substituents 
selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon  atoms;  furyl;  or  thienyl. 

Representative  alkyl  R  groups  include  methyl,  ethyl,  isopropyl,  t-butyl,  and  hexyl.  Representative 
haloalkyl  R  groups  include  fluoromethyl,  dichloromethyl,  tribromomethyl,  1-chloroethyl,  2-iodoethyl, 
pentachloroethyl,  3-bromopropyl,  2-iodo-4-fluorobutyl  and  2,4-dichlorohexyl.  Representative  halovinyl  R 
groups  include  2-chlorovinyl,  1,2-dibromovinyl  and  trifluorovinyl.  Representative  cycloalkyl  R  groups 
include  cyclopropyl,  cyclobutyl,  cyclopentyl  and  cyclohexyl.  Representative  thiocyanatoalkyl  R  groups 
are  thiocyanatomethyl  and  3-thiocyanatopropyl.  Representative  substituted-phenyl  and  phenoxy  R 
groups  include  4-hydroxy-2-methylphenyl,  2,4-difluorophenyl,  4-bromophenyl,  2,4,6-trichlorophenyl, 
4-trifluoromethylphenyl,  3,5-dimethylphenyl,  3-methoxyphenoxy,  3-(methoxycarbonylmethoxy) 
phenoxy,  2,4-dinitrophenoxy,  4-cyanophenyl  and  4-isothiocyanatophenyl.  Representative  substituted 
phenoxymethyl  and  phenylthiomethyl  R  groups  include  4-chlorophenoxymethyl,  2,4-dibromophenoxy- 
methyl,  4-methylphenoxymethyl,  3,4-dimethylphenylthiomethyl  and  2-methyl-4-iodophenyl- 
thiomethyl.  Representative  substituted  benzyloxymethyl  and  benzylthiomethyl  R  groups  include  3,5- 
difluorobenzyloxymethyl,  3-bromobenzyloxymethyl,  4-iodobenzyloxymethyl,  2,4-dichlorobenzylthio- 
methyl  and  3,5-dimethylbenzylthiomethyl. 

'A  preferred  class  of  oxadithiadiazapentalene  compounds  is  that  wherein  X  is  chloro  or  bromo  and 
R  is  phenyl  optionally  substituted  with  up  to  2  (0  to  2)  of  the  same  or  different  substituents  selected 
from  hydroxy,  fluoro,  chloro,  bromo,  nitro,  iodo,  alkyl  of  1  to  4  carbon  atoms,  trifluoromethyl,  or 
trichloromethyl. 

Another  preferred  class  of  oxadithiadiazepentalene  compounds  is  that  wherein  X  is  chloro  or 
bromo,  and  R  is  phenoxymethyl,  phenylthiomethyl,  benzyloxymethyl  or  benzylthiomethyl  wherein  the 
aromatic  ring  is  optionally  substituted  with  up  to  2  (0  to  2)  of  the  same  or  different  substituents 
selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon  atoms.  In  this  class,  R  preferably  is 
phenoxymethyl  substituted  with  up  to  2  of  the  same  or  different  substituents  selected  from  fluoro, 
chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon  atoms. 

The  most  preferred  class  of  oxadithiadiazapentalene  compounds  is  that  wherein  X  is  chloro  or 
bromo,  preferably  chloro,  and  R  is  haloalkyl  of  1  to  6  carbon  atoms,  preferably  1  to  3  carbon  atoms,  and 
of  1  to  3  of  the  same  or  different  halogens  selected  from  fluoro,  chloro  or  bromo  or  iodo.  The  most 
preferred  compounds  of  this  class  are  those  wherein  R  is  monohalomethyl  wherein  the  halo  is  chloro, 
bromo  or  iodo. 

Representative  compounds  of  the  invention  include: 
2 -  methyl -  3 -  oxa -  3aA",4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (2 -  chloroethyl) -  3 -  oxa -  3aλ°,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  tribromovinyl -  3 -  oxa -  3aλ°,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 



2 -  (2 -  thiocyanatoethyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (2 -  hydroxy -  4 -  bromophenyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  

diazepentalene 
2 -  (4 -  trichloromethylphenyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  

diazepentalene 
2 -  (4 -  cyanophenyl) -  3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (3 -  iodophenoxy) -  3 -  oxa -  3aA",4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  cyclopropyl -  3 -  oxa -  3aA",4 -  dithia -  6 -  iodo -  1,5 -  diazepentalene 
2 -  (2,4 -  dinitrophenyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  bromo -  1,5 -  diazapentalene 
2 -  (4 -  methoxyphenyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (phenoxymethyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  bromo -  1,5 -  diazepentalene 
2 - 3 -   iodophenylthiomethyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (4 -  methylbenzylthiomethyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  

diazepentalene 
2 -  (4 -  chlorobenzylmethyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 
2 -  (3 -  furyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  bromo -  1,5 -  diazepentalene 
2 -  (2 -  thienyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  bromo -  1,5 -  diazepentalene 
The  oxadithiadiazapentalene  compounds  are  produced  by  reacting  a  sulfur  halide,  e.g.,  a  sulfur 

dihalide  such  as  sulfur  dichloride  or  a  sulfur  monohalide  such  as  sulfur  monochloride,  and  an  N- 
cyanomethyl  carboxamide  represented  by  the  formula  (II): 

wherein  R  has  the  same  significance  as  previously  defined.  The  N-cyanomethyl  carboxamide  (II)  is 
generally  prepared  by  reacting  an  acid  chloride  RCOCI  wherein  R  is  as  defined  above  and  a 
cyanomethylamine  by  conventional  procedures. 

The  precise  mechanism  and  the  reaction  intermediates  involved  in  the  reaction  of  the  sulfur  halide 
and  the  carboxamide  (II)  are  not  known  with  certainty.  However,  it  is  known  that  the  stoichiometry  of 
the  reaction  is  at  least  about  two  mols  of  sulfur  halide  per  mol  of  carboxamide.  Therefore,  suitable 
molar  ratios  of  carboxamide  to  sulfur  halide  are  about  1:2  to  1 :8,  although  molar  ratios  of  about  1:2  to 
1:5  are  preferred.  The  preferred  sulfur  halide  reactant  is  a  sulfur  dihalide,  especially  sulfur  dichloride. 

Preferably,  reaction  (I)  is  conducted  in  the  presence  of  catalytic  amount  of  a  quarternary 
ammonium  salt.  Generally,  amounts  of  quaternary  ammonium  salt  per  mol  of  sulfur  halide  vary  from 
about  0.01  to  0.3,  although  amounts  from  0.05  to  0.2  mols  per  mol  of  sulfur  halide  are  preferred. 
Suitable  quaternary  ammonium  salts  are  tetralkylammonium  halides  wherein  the  alkyl  has  1  to  6 
carbon  atoms  and  the  halide  is  fluoro,  chloro,  bromo  or  iodo,  e.g.;  tetramethylammonium  chloride  or 
tetrabutylammonium  bromide.  When  a  quaternary  salt  is  employed  as  a  catalyst,  the  anion  is  preferably 
the  same  halide  as  the  halide  of  the  sulfur halide  reactant. 

In  general,  the  reaction  is  accomplished by  reacting  the  carboxamide  (11),  the  sulfur  halide  and  the 
quaternary  salt  catalyst  in  an  inert  liquid  organic  diluent.  Suitable  inert  diluents  include  alkanes  and 
haloalkanes,  such  as  hexane,  isooctane,  or  dichloromethane;  aromatic  compounds,  such  as  benzene, 
toluene,  chlorobenzene;  oxygenated  hydrocarbon  such  as  acyclic  alkyl  ethers,  such  as 
dimethoxyethane  and  dibutyl  ether;  and  cyclic  ethers  such  as  dioxane,  tetrahydrofuran  and  tetrahydro- 
pyran.  Generally,  the  amount  of  diluent  employed  ranges  from  1  to  50  mols  per  mol  of  sulfur  halide. 

The  reaction  is  suitably  conducted  at  a  temperature  of  0°C  to  the  boiling  point  of  the  diluent, 
although  temperatures  between  0°C  and  100°C  are  preferred.  Generally,  the  reactants  are  contacted 
at  ambient  temperature  or  lower,  e.g.  about  0°C  to  25°C,  and  the  reaction  is  completed  at  elevated 
temperatures,  e.g.  about  25°  to  100°C.  The  reaction  is  conducted  at  or  above  atmospheric  pressure. 
The  reaction  time  will,  of  course,  vary  depending  on  the  reaction  temperature  and  the  particular 
reactants  employed.  Generally,  however,  the  reaction  time  varies  from  1/2  to  24  hours.  The  progress  of 
the  reaction  can  sometimes  be  determined  by  the  evolution  of  hydrogen  halide  gas  from  the  reaction 
mixture  and  the  completion  of  the  reaction  can  sometimes  be  determined  by  the  cessation  of  gas 
evolution.  The  oxadithiadiazapentalene  product  is  isolated  from  the  reaction  mixture  by  conventional 
procedures,  e.g.,  extraction,  chromatography,  crystallization,  etc. 

Compounds  of  the  invention  having  a  substituted  methyl  group  at  the  two  position  of  the  ring  can 
be  also  prepared  by  reacting  a  oxadithiadiazapentalene  of  the  formula: 



wherein  Y  is  chloro,  bromo  or  iodo,  with  the  appropriate  nucleophilic  reactant.  For  example,  the 
compound  wherein  R  is  iodomethyl  can  be  prepared  by  reacting  the  corresponding  chloromethyl 
compound  with  sodium  iodide;  the  compound  wherein  R  is  thiocyanatomethyl  can  be  prepared  from  a 
compound  of  formula  (III)  and  ammonium  thiocyanate;  and  compounds  wherein  R  is  phenoxymethyl, 
phenylthiomethyl,  benzyloxymethyl  or  benzylthiomethyl  can  be  prepared  by  reacting  an  appropriate 
oxide  or  mercaptide  salt  (e.g.,  sodium  phenoxide  or  benzyl  mercaptide)  with  a  compund  of  formula  (III). 

The  compounds  of  formula  (I)  wherein  R  is  iodomethyl  or  thiocyanatomethyl  are  preferably 
prepared  from  a  compound  of  formula  (III). 

Example  1 
Preparation  of  2 -  (3,4 -  dichlorophenyl -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 - 
diazepentalene 

A  solution  of  24  g  (0.23  mol)  triethylamine  in  50  ml  dichloromethane  was  added  dropwise  over 
about  40  minutes  to  a  stirred  mixture  of  10.7  g  (0.1  mol)  aminoacetonitrile  hydrochloride  and  20.9  (0.1 
mol)  3,4-dichlorobenzoyl  chloride.  The  reaction  mixture  became  warm  and  the  hydrochloride  almost 
completely  dissolved.  The  reaction  mixture  was  washed  with  water,  thereby  causing  the  separation  of  a 
solid.  The  solid  was  filtered,  washed  with  water  and  dried  to  give  9.3  g  of  a  white  solid.  A  1.0  g  sample 
of  the  solid  was  recrystallized  from  50  ml  benzene  to  give  0.7  g  of  N-cyanomethyl-3,4-dichloro- 
benzamide,  m.p.  144°-145°C.   Elemental  analysis  for  C9H6Cl2N2  showed:  %CI.  calc.  30.9,  found  31.1. 

A  solution  of  5.4  g  (0.023  mol)  N-cyanomethyl-3,4-dichlorobenzamide,  10  g  (0.09  mol)  sulfur 
dichloride,  1  g  tetrabutylammonium  chloride  and  300  ml  dichloromethane  was  stirred  at  about  25°C. 
Gases  were  evolved  during  the  reaction.  After  stirring  for  75  minutes,  thin-layer  chromatography  did 
not  show  any  unreacted  benzamide.  The  reaction  mixture  was  evaporated  under  reduced  pressure  to 
give  a  red  solid.  The  solid  was  chromatographed  on  silica  gel  (benzene  eluant)  to  give  4.3  g  of  a  yellow 
solid,  melting  point  144-160°C.  Two  recrystallizations  from  hexane/benzene  raised  the  melting  point 
to  170-172°C.  The  infrared  spectrum  of  the  product  showed  strong  adsorption  at  6.2  micron. 
Elemental  analysis  for  the  product  is  tabulated  in  Table  I,  as  Compound  No. 1. 

Example  2 
Preparation  of  2 -  chloromethyl -  3 -  oxa -  3aλ°,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 

A  153-g  (1.4  mol)  sample  of  sulfur  dichloride  was  added  slowly  over  a  two-hour  period  to  a 
mixture  of  65.8  g  (0.49  mol)  N-cyanomethyl-alpha-chloroacetamide  and  2  g  tetrabutylammonium 
chloride  in  500  ml  dichloromethane.  The  reaction  mixture  was  stirred  at  about  25°C  for  4  hours  and 
filtered  to  give  76  g  of  a  yellow  solid.  The  solid  was  refluxed  in  toluene  until  solution  occurred  and 
stripped  to  give  50.7  g  of  product,  m.p.  120-122°C.  The  infrared  spectrum  of  the  product  showed 
strong  adsorption  at  6.3  micron.  Elemental  analysis  for  a  recrystallized  sample  melting  at 
122°-124°C  is  tabulated  in  Table  I,  as  Compound  No. 5. 

Example  3 
Preparation  of  2 -  iodomethyl -  3 -  oxa -  3aA",4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 

A  mixture  of  7  g  (0.033  mol)  2 -  chloromethyl -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 - 
diazepentalene  and  10.0  g  (0.066  mol)  sodium  iodide  in  100  ml  acetone  was  stirred  for  1  hour  at  about 
25°C.  The  reaction  mixture  was  filtered  to  remove  solids  formed  during  the  reaction.  The  filtrate  was 
evaporated  under  reduced  pressures  and  the  residue  was  crystallized  from  benzene/hexane to  give  5.5 
g  of  the  product  as  an  orange  solid,  m.p.  107°-108°C.   Elemental  analysis  for  the  product  is  tabulated 
in  Table  I  as  Compound  No. 9. 

Example  4 
Preparation  of  2 -  (2 -  furyl) -  3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 

A  20.2-g  (0.2  mol)  sample  of triethylamine  was  added  dropwise  over  20  minutes  to  a  stirred  and 
cooled  (ice  bath)  mixture  of  9.3  g  (0.1  mol)  aminoacetonitrile  hydrochloride  in  150  ml  chloroform.  A 
solution  of  13.2  g  (0.1  mol)  2-furoyl  chloride  in  25  ml  dichloromethane  was  then  added  dropwise  over 
20  minutes.  The  ice  bath  was  removed  and  the  reaction  mixture  stirred  for  25  minutes.  The  reaction 
mixture  was  then  washed  with  water,  dried  over  magnesium  sulfate  and  evaporated  to  give  7.4  g  of 
crude  N-cyanomethyl-2-furamide,  as  a  beige  solid,  m.p.  85°-93°C.   Recrystallization  from  benzene 
gave  the  furamide  as  a  white  solid,  m.p.  101  ° -102°C.   Elemental  analysis  for  C7H6N2O  showed:  %C, 
calc.  56.0,  found  56.0;  %H,  calc.  4.06,  found  4.11;  %N,  calc.  18.7,  found  19.1. 

A  solution  of  17  g  (0.15  mol)  sulfur  dichloride  in  25  ml  dichloromethane  was  added  dropwise 
over  20  minutes  to  a  solution  of  6.3  g  (0.4  mol)  N-cyanomethyl-2-furamide  and  0.5  g  tetrabutyl- 
ammonium  chloride  in  100  ml  dichloromethane.  Gases  were  evolved  from  the  resulting  cherry-red 
reaction  mixture.  The  reaction  mixture  was  then  stirred  for  2  hours  at  about  25°C,  during  which  time 
solids  separated.  The  solids  were  filtered  and  heated  under  reflux  in  25  ml  toluene  until  gas  evolution 
ceased.  On  cooling  3.5  g  of  2 -  (2 -  furyl) -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  
diazepentalene,  as  a  yellow  solid  melting  at  126°-133°C  was  obtained.  The  infrared  spectrum  of  the 



product  showed  strong  adsorption  at  6.2  micron.  Elemental  analysis  for  the  product  is  tabulated  in 
Table  I,  as  Compound  No. 8. 

Example  5 
Preparation  of  2 -  (4 -  chlorophenylthiomethyl) -  3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 -  
diazepentalene 

A  solution  of  0.1  mol  sodium  p-chlorophenylmercaptide  was  prepared  by  reacting  at  about  0°C, 
14.5  g  (0.1  mol)  p-chlorophenylmercaptan  and  2.4  g  (0.1  mol)  sodium  hydride  in  150  m l  
dimethylformamide.  To  the  solution  cooled  to  0°C  was  then  added  in  small  portions  13.2  g  (0.1  mol) 
N-cyano-methyl-alpha-chloro-acetamide.  The  reaction  was  stirred  for  1  hour  at  25°C  and  poured  into 
500  ml  ice  water.  The  reaction  mixture  was  then  filtered  to  give  a  solid.  The  solid  was  dissolved  in 
dichloromethane  and  the  resulting  solution  was  dried  over  magnesium  sulfate  and  evaporated  to  give 
18.7  g  of  N-cyanomethyl-alpha-(p-chlorophenylthio)acetamide,  as  a  white  solid  which  melted  at 
89-910C  after  recrystallization  from  hexane/benzene. 

A  mixture  of  8.0  g  (0.033  mol)  of  N-cyanomethyl-alpha-(p-chlorophenylthio)acetamide,  0.5  g 
tetrabutylammonium  chloride  and  14  g  (0.135  mol)  sulfur  dichloride  in  150  ml  dichloromethane  was 
stirred  at  about  25°C  for  1  hour.  Gases  were  evolved  and  solids  formed.  The  solids  were  filtered  and 
heated  in  75  ml -toluene  until  gas  evolution  ceased  and  a  homogeneous  solution  was  obtained.  The 
solution  was  evaporated  under  reduced  pressure  to  give  3.5  g  of  2 -  (4 -  chlorophenylthiomethyl) - 
3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene  as  a  yellow  solid.  Recrystallisation  from 
hexane  gave  the  product  a  bright  yellow  solid  melting  at  97°-100°C.   Elemental  analysis  for  the 
product  is  tabulated  in  Table  I,  as  Compound  No.  10. 

Example  6 
Preparation  of  2 -  thiocyanatomethyl -  3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 - 
diazepentalene 

5.0  g  (0.023  mol)  2 -  chloromethyl -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1 ,5  -  
diazepentalene  and  2.0  g  (0.026  mol)  ammonium  thiocyanate  were  stirred  with  75  ml  acetone  to  give 
a  clear  solution.  In  a  few  minutes,  salt  began  to  separate.  Stirring  was  continued  for  24  hours.  The  salt 
was  filtered.  The  acetone  was  removed  at  reduced  pressure  to  leave  solids.  The  solids  were  taken  up  in 
benzene  and  applied  to  a  column  of  75  g  silica  gel.  Elution  gave  3.4  g  yellow  solid  melting  at 
103-110°C.  Crystallisation  from  benzene/hexane  gave  bright-yellow  soiid  melting  at  109-11  10°C. 
Elemental  analysis  is  tabulated  in  Table  I,  as  Compound  No.  20. 

Example  7 
Preparation  of  2 -  cyclopropyl -  3 -  oxa -  3aA4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 

A  slurry  of  20  g  (0.19  mol)  cyclopropanecarboxylic  acid  chloride,  18.5  g  (0.2  mol) 
aminoacetonitrile  hydrochloride  and  5  drops  concentrated  sulfuric  acid  in  300  ml  chloroform  was 
stirred  and  heated  at  reflux  for  24  hours.  The  reaction  was  filtered  and  then  evaporated  under  reduced 
pressure  to  give  an  oil  (13.1  g),  which  solidified  on  treatment  with  a  little  hexane.  Recrystallisation  of 
the  solid  from  benzene  gave  N-cyanomethylcyclopropanecarboxamide  as  a  white  solid  melting  at 
91-92°C.   Elemental  analysis  for  C6H8N2O  showed:  %C,  calc.  58.1,  found  57.9;  %H,  calc.  6.5,  found 
6.5;  %N,  calc.  22.5,  found  22.5. 

A  solution  of  33  g  (0.32  mol)  sulfur  dichloride  in  25  ml  dichloromethane  was  added  dropwise  to  a 
solution  of  10  g  (0.08  mol)  N-cyanomethylcyclopropanecarboxamide  and  0.5  g  tetrabutylammonium 
chloride  in  150  ml  dichloromethane.  Solids  began  to  separate  during  the  addition.  The  reaction  was 
exothermic  and  was  maintained  at  about  25°C  by  cooling  with  an  ice  bath.  After  completion  of  the 
addition  and  stirring  for  about  1.5  hours,  the  reaction  mixture  was  filtered  to  isolate  the  precipitated 
solids.  The  solids  were  stirred  with  75  ml  toluene  and  heated  at  reflux  until  gas  evolution  ceased  and  a 
homogeneous  solution  was  obtained.  The  toluene  was  evaporated  under  reduced  pressure  to  leave  a 
solid.  The  solid  was  recrystallised  from  hexane/benzene  to  give  5.5  g  of  2 -  cyclopropyl -  3 -  oxa - 
3aA4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene  as  a  yellow  solid  melting  at  94-95°C.   Elemental 
analysis  for  the  product  is  tabulated  in  Table  I  as  Compound  No.  21. 

Example  8 
Preparation  of  2 -  trichlorovinyl -  3 -  oxa -  3aλ4,4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene 

A  slurry  of  38.8  g  (0.2  mol)  trichloroacrylyl  chloride  and  18.5  g  (0.2  mol)  aminoacetonitrile 
hydrochloride  in  150  ml  chloroform  was  stirred  and  heated  under  reflux  for  30  hours,  while  gases 
evolved  and  most  of  the  hydrochloride  salt  dissolved.  The  reaction  mixture  was  filtered  while  hot  and 
the  solvent  evaporated  under  reduced  pressure  to  give  36.1  g  of  N-cyanomethyl  trichloroacrylamide,  as 
an  off-white  solid  melting  at  56-59°C.   Recrystallisation  from  benzene/hexane  gave  a  white  solid 
melting  at  58-60°C.   Elemental  analysis  for  C5H3Cl3N2O  showed:  %Cl,  calc.  49.8,  found  50.0. 

A  solution  of  19.2  g  (0.16  mol)  sulfur  dichloride  in  25  ml  dichloromethane  was  added  dropwise 
over  20  minutes  at  about  25°C  to  a  stirred  solution  of  10  g  (0.04  mol)  N-cyanomethyl 



trichloroacrylamide  and  0.5  g  tetrabutylammonium  chloride  in  100  ml  dichloromethane.  Gases  were 
evolved  during  the  addition.  After  completion  of  the  addition  and  stirring  for  3.5  hours,  the  reaction 
mixture  was  evaporated  under  reduced  pressure  to  give  an  oil.  The  oil  was  crystallised  from  hexane  to 
give  2 -  trichloro -  vinyl -  3 -  oxa -  3aλ° 4 -  dithia -  6 -  chloro -  1,5 -  diazepentalene  as  a  yellow 
solid.  Elemental  analysis  for  the  product  is  tabulated  in  Table  I as  Compound  No.  23. 

Example  9 
Preparation  of  2[3,5 -  dinitro -  4 -  (2,4 -  dichlorophenoxy)phenyl] -  3 -  oxa -  3aA 44 -  dithia -  6  -  
chloro -  1,5 -  diazepentalene 

A  mixture  of  7  g  (0.017  mol)  N -  cyanomethyl -  3,5 -  dinitro -  4 -  (2,4 -  dichlorophenoxy) 
benzamide,  9.2  g  (0.068  mol)  sulfur  monochloride,  0.5  g  tetrabutylammonium  chloride  and  150  ml 
dichloromethane  were  stirred  at  about  25°C.  After  about  2  hours,  gases  began  to  evolve.  After  stirring 
a  total  of  20  hours,  the  solids  (5.7  g)  were  separated  from  the  reaction  mixture  and  heated  under  reflux 
in  toluene  for  15  minutes.  The  toluene  solution  was  treated  with  charcoal  and  filtered.  The  filtrate  was 
diluted  with  hexane  to  precipitate  3.0  g  of  the  product  as  an  orange  solid,  m.p.  2 1 2 - 2 1 6 ° C .  
Recrystallisation  from  benzene/hexane  gave  the  product  as  a  yellow  solid,  m.p.  2 1 6 - 2 1 8 ° C .  
Elemental  analysis  for  C15H5Cl3N4O5S2  showed:  %S, calc.  13.0,  found  13.8;  %CI,  calc.  21.6,  found  19.7. 

Other  compounds  of  the  invention  were  prepared  by  procedures  similar  to  those  of  Examples 
1-9 .   These  compounds  are  reported  in  Table  I.  The  structures  of  the  compounds  reported  in  Table  I 
were  verified  by  infrared  spectroscopy  and/or  nuclear  magnetic  resonance  analysis.  The  structure  of 
Compound  No.  26  was  also  verified  by  X-ray  crystallographic  analysis.  All  thiadiazinethione  compounds 
of  the  invention  showed  a  strong  absorption  based  at  about  6.1  to  6.4  microns. 

FUNGICIDAL  UTILITY 
The  compounds  of  the  invention  are  useful  for  controlling  fungi,  particularly  plant  fungal  infections 

caused  by  Botrytis  cinerea,  leaf  blights  caused  by  organisms  such  as  Pythrium  ultimum, 
Helminthosporum  sativum,  Fusarium  moniliforme,  Rhizoctonia  solani,  Monolinia  fructicola  and 
Uromyces  phaseoli  typica.  However,  some  fungicidal  compounds  of  the  invention  may  be  more 
fungicidally  active  than  others  against  particular  fungi. 

When  used  as  fungicides,  the  compounds  of  the  invention  are  applied  in  fungicidally  effective 
amounts  to  fungi  and/or  their  habitats,  such  as  vegatative  hosts  and  non-vegetative  hosts,  e.g.,  animal 
products.  The  amount  used  will,  of  course,  depend  on  several  factors  such  as  the  host,  the  type  of 
fungus  and  the  particular  compound  of  the  invention.  As  with  most  pesticidal  compounds,  the 
fungicides  of  the  invention  are  not  usually  applied  full  strength,  but  are  generally  incorporated  with 
conventional  biologically  inert  extenders  or  carriers  normally  employed  for  facilitating  dispersion  of 
active  fungicidal  compounds,  recognising  that  the  formulation  and  mode  of  application  may  affect  the 
activity  of  the  fungicide.  Thus,  the  fungicides  of  the  invention  may  be  formulated  and  applied  as 
granules,  as  powdery  dusts,  as  wettable  powders,  as  emulsifiable  concentrates,  as  solutions,  or  as  any 
of  several  other  known  types  of  formulations,  depending  on  the  desired  mode  of  application. 

Wettable  powders  are  in  the  form  of  finely  divided  particles  which  disperse  readily  in  water  or 
other  dispersant.  These  compositions  normally  contain  from  about  5 -80%  fungicide,  and  the  rest  inert 
material,  which  includes  dispersing  agents,  emulsifying  agents  and  wetting  agents.  The  powder  may  be 
applied  to  the  soil  as  a  dry  dust,  or  preferably  as  a  suspension  in  water.  Typical  carriers  include  fuller's 
earth,  kaolin  clays,  silicas,  and  other  highly  absorbent,  readily  wettable,  inorganic  diluents.  Typical 
wetting,  dispersing  or  emulsifying  agents  include,  for  example:  the  aryl  and  alkylaryl  sulfonates  and 
their  sodium  salts;  alkylamide  sulfonates,  including  fatty  methyl  taurides;  alkylaryl  polyether  alcohols, 
sulfated  higher  alcohols,  and  polyvinyl  alcohols;  polyethylene  oxides,  sulfonated  animal  and  vegetable 
oils;  sulfonated  petroleum  oils,  fatty  acid  esters  of  polyhydric  alcohols  and  the  ethylene  oxide  addition 
products  of  such  esters;  and  the  addition  products  of  long-chain  mercaptans  and  ethylene  oxide.  Many 
other  types  of  useful  surface-active  agents  are  available  in  commerce.  The  surface-active  agent,  when 
used,  normally  comprises  from  1%  to  15%  by  weight  of  the  fungicidal  composition. 

Dusts  are  freely  flowing  admixtures  of  the  active  fungicide  with  finely  divided  solids  such  as  talc, 
natural  clays,  kieselguhr,  pyrophyllite,  chalk,  diatomaceous  earths,  calcium  phosphates,  calcium  and 
magnesium  carbonates,  sulfur,  lime,  flours,  and  other  organic  and  inorganic  solids  which  act  as 
dispersants  and  carriers  for  the  toxicant.  These  finely  divided  solids  have  an  average  particle  size  of  less 
than  about  50  microns.  A  typical  dust  formulation  useful  herein  contains  75%  silica  and  25%  of  the 
toxicant.  Useful  liquid  concentrates  include  the  emulsifiable  concentrates  which  are  homogeneous 
liquid  or  paste  compositions  which  are  readily  dispersed  in  water  or  other  dispersant,  and  may  consist 
entirely  of  the  fungicide  with  a  liquid  or  solid  emulsifying  agent,  or  may  also  contain  a  liquid  carrier  such 
as  xylene,  heavy  aromatic  naphthas,  isophorone,  and  other  nonvolatile  organic  solvents.  For  application, 
these  concentrates  are  dispersed  in  water  or  other  liquid  carrier,  and  are  normally  applied  as  a  spray  to 
the  area  to  be  treated. 

Other  useful  formulations  for  fungicidal  applications  include  simple  solutions  of  the  active 
fungicide  in  a  dispersant  in  which  it  is  completely  soluble  at  the  desired  concentration,  such  as  acetone, 
alkylated  naphthalenes,  xylene,  or  other  organic  solvents.  Granular  formulations,  wherein  the  fungicide 



is  carried  on  relatively  coarse  particles,  are  of  particular  utility  for  aerial  distribution  or  for  penetration  of 
cover-crop  canopy.  Pressurised  sprays,  typically  aerosols  wherein  the  active  ingredient  is  dispersed  in 
finely  divided  form  as  a  result  of  vaporisation  of  a  low-boiling  dispersant  solvent  carrier,  such  as  the 
Freons,  may  also  be  used  (Freon  is  a  trade  mark).  All  of  those  techniques  for  formulating  and  applying 
fungicides  are  well  known  in  the  art. 

The  percentages  by  weight  of  the  fungicide  may  vary  according  to  the  manner  in  which  the 
composition  is  to  be  applied  and  the  particular  type  of  formulation,  but  in  general  comprise  0.5%  to 
95%  of  the  toxicant  by  weight  of  the  fungicidal  composition. 

The  fungicidal  compositions  may  be  formulated  and  applied  with  other  active  ingredients, 
including  other  fungicides,  insecticides,  nematocides,  bactericides,  plant  growth  regulators,  fertilizers, 
etc. 

Example  A 
Tomato  Late  Blight 

Compounds  of  the  invention  were  tested  for  the  control  of  the  Tomato  Late  Blight  organism 
Phytophthora  infestans  conidia.  Five-to  six-week-old  tomato  (variety  Bonny  Best)  seedlings  were  used. 
The  tomato  plants  were  sprayed  with  a  250-ppm  solution  of  the  test  compound  in  acetone,  water  and  a 
small  amount  of  a  non-ionic  emulsifier.  The  sprayed  plants  were  then  inoculated  one  day  later  with  the 
organism,  placed  in  an  environmental  chamber  and  incubated  at  18 .9°-20°C  (66°-68°F)  and 
100%  relative  humidity  for  at  least  16  hours.  Following  the  incubation,  the  plants  were  allowed  to  dry 
and  then  were  maintained  at  60-80%  relative  humidity  for  approximately  7  days.  The  percent  disease 
control  provided  by  a  given  test  compound  was  based  on  the  percent  disease  reduction  relative  to 
untreated  check  plants.  The  compounds  giving  effective  control  at  the  test  concentration  are  tabulated 
in  Table  II. 

Example  B 
Tomato  Early  Blight 

Compounds  of  the  invention  were  tested  for  the  control  of  the  Tomato  Early  Blight  organism, 
Alternaria  solani  conidia  Tomato  (variety  Bonny  Best)  seedlings  of  6  to  7  weeks  old  were  used.  The 
tomato  plants  were  sprayed  with  a  250-ppm  solution  of  the  test  compound  in  an  acetone-and-water 
solution  containing  a  small  amount  of  a  non-ionic  emulsifier.  The  sprayed  plants  were  inoculated  one 
day  later  with  the  organism,  dried  and  maintained  at  60-80%  relative  humidity  for  about  1.2  days. 
Percent  disease  control  was  based  on  the  percent  disease  development  on  untreated  check  plants.  The 
compounds  giving  effective  control  at  the  test  concentration  are  tabulated  in  Table  III. 

Example  C 
Celery  Late  Blight 

Compounds  of  the  invention  were  tested  for  the  control  of  Celery  Late  Blight  using  celery  (Utah) 
plants  11  weeks  old. 

The  Celery  Late  Blight  organism  was  Septoria  apii.  The  celery  plants  were  sprayed  with  solutions 
of  the  candidate  toxicant  mixed  with  acetone,  water  and  a  non-ionic  emulsifier.  The  plants  were  then 
inoculated  with  the  organism  and  placed  in  an  environmental  chamber  and  incubated  at  1 8 . 9 ° - 2 0 ° C  
(66°-68°F)  in  100%  relative  humidity  for  an  extended  period  of  time  (approximately  48  hours). 
Following  the  incubation,  the plants  were  allowed  to  dry  and  then  were  maintained  at  a  6 0 - 8 0 %  
relative  humidity  for  approximately  14  days.  The  percent  disease  control  provided  by  a  given  candidate 
toxicant  is  based  on  the  percent  disease  reduction  relative  to  untreated  check  plants.  The  compounds 
giving  effective  control  at  the  test  concentrations  are  reported  in  Table  IV. 

Example  D 
Botrytis  cinerea  control 

Compounds  of  the  invention  were  tested  for  Botrytis  cinerea  control  using  detached,  well- 
developed  primary  leaves  of  a  4 - 6   week  old  horsebean  plant.  The  leaves  were  dipped  into  a  40-ppm 
solution  of  the  test  compound  in  acetone  and  water  containing  a  small  amount  of  a  non-ionic 
emulsifier,  then  taken  out  and  placed  in  a  petri  plate  lined  with  two  pieces  of  filter  paper.  The  leaves 
were  allowed  to  dry  while  the  filter  paper  was  kept  moist  by  adding  water  as  required.  The  treated 
leaves  were  then  inoculated  with  the  spores  of Botrytis  cinerea  fungus  grown  on  potato.  The  plate  was 
covered  after  inoculation  and  kept  at  23.5°C.  The  filter-paper  lining  of  the  plate  was  kept  saturated 
with  water  throughout  the  test.  The  rate  of  disease  incidence  was  determined  in  3  to  5  days,  when  the 
disease  symptoms  were  fully  evident  on  non-treated  check  leaves.  The  percentage  disease  control 
provided  by  the  test  compound  was  calculated  as  the  percentage  disease  reduction  based  on  the  non- 
treated  check  leaves.  The  effectiveness  of  the  compounds  tested  for  fungicidal  activity  is  reported  in 
Table  V  in  terms  of  micrograms/cm2  for  99%  control  of  the  fungus. 



Example  E 
Powdery  Mildew 

The  powdery  mildew  test  was  made  using  bean  seedlings  (var.  Bountiful)  with  well-developed 
primary  leaves.  The  pathogen  was  Erysiphe  polygoni.  The  bean  seedlings  were  sprayed  with  a  250-ppm 
solution  of  the  test  compound  in  an  acetone-water  mixture  containing  a  non-ionic  emulsifier.  The 
treated  plants  were  inoculated  one  day  after  spray  application  of  the  test  compound  with  the  pathogen. 
The  plants  were  then  maintained  in  a  greenhouse  at  a  60-80%  relative  humidity  and  at  a  temperature 
of  20°-21.1 °C  (68-70°F).  The  rate  of  infection  on  the  leaves  was  made  after  about  ten  days.  The 
percent  disease  control  provided  by  a  given  test  compound  was  based  on  the  disease  reduction  relative 
to  untreated  check  plants.  The  compounds  of  the  invention  giving  effective  control  at  the  test 
concentrations  are  reported  in  Table  VI. 

Example  F 
Mycelia  Inhibition 

The  compounds  of  the  present  invention  were  evaluated  for fungicidal  effectiveness  by  means  of 
a  mycelial  inhibition  test.  This  test  is  designed  to  measure  the  fungitoxic  activity  of fungicidal  chemicals 
in  terms  of  their  degree  of  inhibition  of  mycelium  growth.  Each  compound  to  be  tested  was  dissolved  in 
acetone  to  500-ppm  concentration.  Paper  strips  were  inoculated  with  the  particular  mycelium  growth 
by  covering  the  paper  with  a  potato  dextrose  broth  culture  of  mycelial  suspension.  The  inoculated 
papers  were  then  placed  on  potato  dextrose  agar  plates  and  sprayed  by  means  of  a  micro-sprayer  with 
the  fungicidal  solution.  The  treated  paper  strips  were  incubated  at  25°C  and  data  taken  after  24  hours. 
Fungicidal  activities  were  measured  by  a  zone  of  inhibited  mycelial  growth  from  the  centre  of  the  paper 
strip.  The  effectiveness  of  the  compounds  tested  for fungicidal  activity  is  reported  in  Table  VII  in  terms 
of  micrograms/cm2  for  99%  control  of  the  fungus. 

HERBICIDAL  UTILITY 
The  compounds  of  the  present  invention  wherein  R  is  phenoxymethyl  substituted  on  the  phenyl 

ring  with  up  to  2  of  the  same  or  different  substituents  selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl 
of  1  to  4  carbon  atoms  are  also  herbicidal  in  both  pre-  and  post-emergent  applications.  For  pre- 
emergent  control  of  undesirable  vegetation,  the  herbicidal  compounds  will  be  applied  in  herbicidally 
effective  amounts  to  the  locus  or  growth  medium  of  the  vegetation,  e.g.,  soil  infested  with  seeds  and/or 
seedlings  of  such  vegetation.  Such  application  will  inhibit  the  growth  of  or  kill  the  seeds,  germinating 
seeds  and  seedlings.  For  post-emergence  applications,  the  herbicidal  compounds  will  be  applied 
directly  to  the  foliage  and  other  plant  parts.  Generally,  the  herbicidal  compounds  of  the  invention  are 
most  effective  against  broadleaved  weeds. 

The  compounds  of  the  present  invention  can  be  used  alone  as  herbicides.  However,  it  is  generally 
desirable  to  apply  the  compounds  in  herbicidal  compositions  comprising  one  or  more  of  the  herbicidal 
compounds  intimately  admixed  with  a  biologically  inert  carrier.  The  carrier  may  be  a  liquid  diluent  or  a 
solid,  e.g.,  in  the  form  of  dust  powder  or  granules.  In  the  herbicidal  composition,  the  active  herbicidal 
compounds  can  be  from  about  0.01  to  95%  by  weight  of  the  entire  composition. 

Suitable  liquid  diluent  carriers  include  water  and  organic  solvents,  e.g.,  hydrocarbons  such  as 
benzene,  toluene,  kerosene,  diesel  oil,  fuel  oil,  and  petroleum  naphtha.  Suitable  solid  carriers  are  natural 
clays  such  as  kaolinite,  atalpulgite  and  montmorillonite.  In  addition,  tales,  pyrophillite,  diatomaceous 
silica,  synthetic  fine  silicas,  calcium  alumino-silicate  and  tricalcium  phosphate  are  suitabie  carriers. 
Organic  materials  such  as  walnut-shell  flour,  cottonseed  hulls,  wheat  flour,  wood  flour  or  redwood-bark 
flour  may  also  be  used  as  solid  carriers. 

The  herbicidal  composition  will  also  usually  contain  a  minor  amount  of  a  surface-active  agent. 
Such  surface  agents  are  those  commonly  known  as  wetting  agents,  dispersing  agents  and  emulsifying 
agents,  and  can  be  anionic,  cationic  or  non-ionic  in  character.  The  herbicidal  compositions  may  also 
contain  other  pesticides,  adjuvants,  stabilisers,  conditioners,  fillers,  and  the  like. 

The  amount  of  herbicidal  compound  or  composition  administered  will  vary  with  the  particular 
plant  part  or  plant  growth  medium  which  is  to  be  contacted,  the  general  location  of  application  -   i.e., 
sheltered  areas  such  as  greenhouses,  as  compared  to  exposed  areas  such  as  fields  -   as  well  as  the 
desired  type  of  control.  Generally,  for  both  pre-  and  post-emergent  control,  the  herbicidal  compounds  of 
the  invention  are  applied  at  rates  of  0.2  to  60  Kg/ha,  and  the  preferred  rate  is  in  the  range  0.5  to  40 
kg/ha. 

Pre-emergent  herbicidal  tests  on  representative  compounds  of  the  invention  were  made  using  the 
following  method: 

Pre-Emergent  Test 
An  acetone  solution  of the  test  compound  was  prepared  by  mixing  750  mg  of  the  compound,  220 

mg  of  a  non-ionic  surfactant  and  25  ml  of  acetone.  This  solution  was  added  to  approximately  125  ml  of 
water  containing  156  mg  of  surfactant. 

Seeds  of  the  test  vegetation  were  planted  in  a  pot  of  soil  and  the  test  solution  was  sprayed 
uniformly  onto  the  soil  surface  at  a  dose  of  33  micrograms/cm2.  The  pot  was  watered  and  placed  in  a 



greenhouse.  The  pot  was  watered  intermittently  and  was  observed  for  seedling  emergence,  health  of 
emerging  seedlings,  etc.,  for  a  3-week  period.  At  the  end  of  this  period,  the  herbicidal  effectiveness  of 
the  compound  was  rated  based  on  the  physiological  observations.  A  0-to-100  scale  was  used,  0 
representing  no  phytotoxicity,  100  representing  complete  kill.  The  results  of  these  tests  appear  in  Table 
VIII. 









1.  A  compound  of  the  formula 

wherein  X  is  chloro  or  bromo  and  R  is  alkyl  of  1  to  6  carbon  atoms;  haloalkyl  of  1  to  6  carbon  atoms  and 
of  1  to  3  of  the  same  or  different  halogen  selected  from  fluoro,  chloro,  bromo  or  iodo;  halovinyl  of  1  to  3 
of  the  same  or  different  halogens  selected  from  fluoro,  chloro,  bromo  or  iodo;  cycloalkyl  of  3  to  6 
carbon  atoms;  thiocyanatoalkyl  of  1  to  3  carbon  atoms;  phenyl  or  phenoxy  optionally  substituted  with 
up  to  3  of  the  same  or  different  substituents  selected  from  hydroxy,  fluoro,  chloro,  bromo,  iodo, 
trifluoromethyl,  trichloromethyl,  tribromomethyl,  alkyl  of  1  to  4  carbon  atoms,  alkoxy  of  1  to  4  carbon 
atoms,  alkoxycarbonylalkoxy  of  3  to  6  carbon  atoms,  nitro,  cyano,  thiocyanato  or  isothiocyanato; 
phenoxymethyl  or  phenylthiomethyl  wherein  the  phenyl  ring  is  optionally  substituted  with  up  to  3  of  the 
same  or  different  substituents  selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon  atoms; 
benzyloxymethyl  or  benzylthiomethyl  wherein  the  benzyl  ring  is  substituted  with  up  to  2  of  the  same  or 
different  substituents  selected  from  fluoro,  chloro,  bromo,  iodo,  or  alkyl  of  1  to  4  carbon  atoms; furyl;  or 
thienyl. 

2.  A  compound  according  to  Claim  1  wherein  X  is  chloro. 
3.  A  compound  according  to  Claim  1  or  2  wherein  R  is  haloalkyl  of  1 to  3  carbon  atoms  and  1.  to  3 

of  the  same  or  different  substituents  selected  from  fluoro,  chloro,  bromo  or  iodo. 
4.  A  compound  according  to  Claim  3  wherein  R  is  monohalomethyl  wherein  the  halo  is  chloro, 

bromo  or  iodo. 
5.  A  compound  according  to  Claim  1  or  2  wherein  R  is  phenyl  substituted  with  up  to  2  of  the 

same  or  different  substituents  selected  from  hydroxy,  fluoro,  chloro,  bromo,  iodo,  nitro,  alkyl  of  1  to  4 
carbon  atoms,  trifluoromethyl  or  trichloromethyl. 

6.  A  compound  according  to  Claim  1  or  2  wherein  R  is  phqnoxymethyl,  phenylthiomethyl, 
benzyloxymethyl  or  benzylthiomethyl  wherein  the  aromatic  ring  is  optionally  substituted  with  up  to  2 of 
the  same  or  different  substituents  selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon 
atoms. 

7.  A  process  for  preparing  a  compound  of  the  formula 



wherein  X  and  R  are  as  defined  in  Claim  1  which  comprises  reacting  in  the  liquid  phase  a  sulfur  halide 
wherein  the  halide  is  chloride  or  bromide  and  a  carboxamide  of  the  formula 

wherein  R  is  as  defined  in  Claim  1. 
8.  A  process  according  to  Claim  7  wherein  the  molar  ratio  of  carboxamide  to  sulfur  halide  varies 

from  about  1:2  to  1:5. 
9.  A  process  according  to  Claim  7  or  8  wherein  the  sulfur  halide  is  sulfur  dichloride. 
10.  A  process  according  to  Claim  7  or  8  wherein  the  sulfur  halide  is  sulfur  monochloride. 
11.  A  fungicidal  composition  comprising  a  biologically  inert  carrier  and  a  fungicidally  effective 

amount  of  a  compound  according  to  any one  of  Claims  1  to  6. 
12.  A  method  for  the  control  of  fungi  which  comprises  applying  thereto  a  fungicidally  effective 

amount  of  a  compound  according  to  any one  of  Claims  1  to  6. 
13.  A  method  for  the  control  of  undesirable  vegetation  which  comprises  applying  to  said 

vegetation  or  its  habitat  an  herbically  effective  amount  of  a  compound  according  to  Claim  1  or  2 
wherein  R  is  phenoxymethyl  substituted  on  the  phenyl  ring  with  up  to  2  of  the  same  or  different 
substituents  selected  from  fluoro,  chloro,  bromo,  iodo  or  alkyl  of  1  to  4  carbon  atoms. 

1.  Composée  de  formule: 

dans  laquelle  X  est  un  radical  chloro  ou  bromo  et  R  est  un  groupe  alkyle  ayant  1  à  6  atomes  de  carbone; 
un  groupe  halogénalkyle  ayant  1  à  6  atomes  de  carbone  et  1  à  3  radicaux  du  même  halogène  ou 
d'halogènes  différents,  choisis  entre  les  radicaux  fluoro,  chloro,  bromo  ou  iodo;  un  groupe  halogéno- 
vinyle  portant  1  à  3  radicaux  du  même  halogène  ou  d'halogènes  différents  choisis  entre  les  radicaux 
fluoro,  chloro,  bromo  ou  iodo;  un  groupe  cycloalkyle  de  3  à  6  atomes  de  carbone;  un  groupe 
thiocyanato-alkyle  de  1  à  3  atomes  de  carbone;  un  groupe  phényle  ou  phénoxy  éventuellement 
substitué  avec  jusqu'à  3  substituants  égaux  ou  différents  choisis  entre  des  radicaux  hydroxy,  fluoro, 
chloro,  bromo,  iodo,  trifluorométhyle,  trichlorométhyle,  tribromométhyle,  alkyle  ayant  1  à  4  atomes  de 
carbone,  alkoxy  ayant  1  à  4  atomes  de  carbone,  alkoxycarbonylalkoxy  ayant  3  à  6  atomes  de  carbone, 
nitro,  cyano,  thiocyanato  ou  isothiocyanato;  un  groupe  phénoxyméthyle  ou  phénylthiométhyle  dont  le 
noyau  phénylique  est  éventuellement  substitué  avec  jusqu'à  3  substituants  égaux  ou  différents  choisis 
entre  des  radicaux  fluoro,  chloro,  bromo,  iodo  ou  alkyle  ayant  1  à  4  atomes  de  carbone;  un  groupe 
benzyloxyméthyle  ou  benzylthiométhyle  dont  le  noyau  benzyle  est  substitué  avec  jusqu'à  2  substituants 
égaux  ou  différents  choisis  entre  des  radicaux  fluoro,  chloro,  bromo,  iodo  ou  alkyle  ayant  1  à  4  atomes 
de  carbone;  un  groupe  furyle;  ou  un  groupe  thiényle. 

2.  Composé  suivant  la  revendication  1,  dans  lequel  X  est  un  radical  chloro. 
3.  Composé  suivant  la  revendication  1  ou  2,  dans  lequel  R  est  un  groupe  halogénalkyle  de  1  à  3 

atomes  de  carbone  et  1  à  3  substituants  égaux  ou  différents  choisis  entre  des  radicaux  fluoro,  chloro, 
bromo  ou  iodo. 

4.  Composé  suivant  la  revendication  3,  caractérisé  en  ce  que  R  est  un  groupe 
monohalogénométhyle  dont  le  radical  halogéno  est  un  radical  chloro,  bromo  ou  iodo. 

5.  Composé  suivant  la  revendication  1  ou  2,  dans  lequel  R  est  un  groupe  phényle  substitué  avec 
jusqu'à  2  substituants  égaux  ou  différents  choisis  entre  des  radicaux  hydroxy,  fluoro,  chloro,  bromo, 
iodo,  nitro,  alkyle  ayant  1  à  4  atomes  de  carbone,  trifluorométhyle  et  trichlorométhyle. 

6.  Composé  suivant  la  revendication  1  ou  2,  dans  lequel  R  est  le  groupe  phénoxyméthyle, 
phénylthiométhyle,  benzyloxyméthyle  ou  benzylthiométhyle  dont  le  noyau  aromatique  est  éventuelle- 
ment  substitué  avec  jusqu'à  2  substituants  égaux  ou  différents  choisis  entre  des  radicaux  fluoro,  chloro, 
bromo,  iodo  ou  alkyle  ayant  1  à  4  atomes  de  carbone. 



7.  Procédé  de  préparation  d'un  composé  de  formule: 

dans  laquelle  X  et  R  ont  les  définitions  données  dans  la  revendication  1,  qui  consiste  à  faire  réagir  en 
phase  liquide  un  halogénure  de  soufre  dont  l'halogénure  est  le  chlorure  ou  le  bromure  et  un 
carboxamide  de  formule: 

dans  laquelle  R  a  la  définition  donnée  dans  la  revendication  1. 
8.  Procédé  suivant  la  revendication  7,  dans  lequel  de  rapport  molaire  du  carboxamide  à 

l'halogénure  de  soufre  varie  d'environ  1:2  à  1:5. 
9.  Procédé  suivant  la  revendication  7  ou  8,  dans  lequel  l'halogénure  de  soufre  est  le  dichlorure  de 

soufre.  
10.  Procédé  suivant  la  revendication  7  ou  8,  dans  lequel  l'halogénure  de  soufre  est  le 

monochlorure  de  soufre. 
11.  Composition  fongicide,  comprenant  un  support  biologiquement  inerte  et  une  quantité  efficace 

du  point  de  vue  fongicide  d'un  composé  suivant  l'une  quelconque  des  revendications  1  à  6. 
12.  Procédé  de  lutte  contre  des  champignons,  qui  consiste  à  appliquer  aux  champignons  une 

quantité  efficace  du  point  de  vue  fongicide  d'un  composé  suivant  l'une  quelconque  des  revendications 
1  à  6. 

13.  Procédé  de  lutte  contre  une  végétation  indésirable,  qui  consiste  à  appliquer  à  ladite 
végétation  ou  à  son  habitat  une  quantité  efficace  du  point  de  vue  herbicide  d'un  composé  suivant  la 
revendication  1  ou  2,  dans  lequel  R  est  un  groupe  phénoxyméthyle  substitué  sur  le  noyau  phényle  avec 
jusqu'à  2  substituants  égaux  ou  différents  choisis  entre  des  radicaux  fluoro,  chloro,  bromo,  iodo  ou 
alkyle  ayant  1  à  4  atomes  de  carbone. 

1.  Verbindung  der  Formel 

worin  X  für  Chlor  oder  Brom  steht  und  R  Alkyl  mit  1  bis  6  Kohlenstoffatomen,  Halogenalkyl  mit  1  bis  6 
Kohlenstoffatomen  sowie  mit  1  bis  3  gleichen  oder  verschiedenen  Halogenatomen,  ausgewählt  aus 
Fluor,  Chlor,  Brom  oder  Jod,  Halogenvinyl  mit  1  bis  3  gleichen  oder  verschiedenen  Halogenatomen, 
ausgewählt  aus  Fluor,  Chlor,  Brom  oder  Jod,  Cycloalkyl  mit  3  bis  6  Kohlenstoffatomen,  Thiocyanato- 
alkyl  mit  1  bis  3  Kohlenstoffatomen,  Phenyl  oder  Phenoxy,  gegebenenfalls  substituiert  mit  bis  zu  3 
gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Hydroxy,  Fluor,  Chlor,  Brom,  Jod,  Tri- 
fluormethyl,  Trichlormethyl,  Tribrommethyl,  Alkyl  mit  1  bis  4  Kohlenstoffatomen,  Alkoxy  mit  1  bis  4 
Kohlenstoffatomen,  Alkoxycarbonylalkoxy  mit  3  bis  6  Kohlenstoffatomen,  Nitro,  Cyano,  Thiocyanato 
oder  Isothiocyanato,  Phenoxymethyl  oder  Phenylthiomethyl,  wobei  der  Phenylring  gegebenenfalls  mit 
bis  zu  3  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Fluor,  Chlor,  Brom,  Jod  oder  Alkyl 
mit  1  bis  4  Kohlenstoffatomen,  substituiert  ist,  Benzyloxymethyl  oder  Benzylthiomethyl,  wobei  der  Ben-' 
zylring  mit  bis  zu  2  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Fluor,  Chlor,  Brom,  Jod 
oder  Alkyl  bis  1  bis  4  Kohlenstoffatomen,  substituiert  ist,  Furyl  oder  Thienyl  ist. 

2.  Verbindung  nach  Anspruch  1,  dadurch  gekennzeichnet,  daß  X  für  Chlor  steht. 
3.  Verbindung  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  daß  R  für  Halogenalkyl  mit  bis  3 

Kohlenstoffatomen  und  1  bis  3  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Fluor, 
Chlor,  Brom  oder  Jod,  steht. 

4.  Verbindung  nach  Anspruch  3,  dadurch  gekennzeichnet,  daß  R  für  Monohalogenmethyl  steht, 
wobei  das  Halogen  aus  Chlor,  Brom  oder  Jod  besteht. 

5.  Verbindung  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  daß  R  für  Phenyl,  substituiert 



mit  bis  zu  2  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Hydroxy,  Fluor,  Chlor,  Brom, 
Jod,  Nitro,  Alkyl  mit  1  bis  4  Kohlenstoffatomen,  Trifluormethyl  oder  Trichlormethyl,  steht. 

6.  Verbindung  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  daß  R  für  Phenoxymethyl, 
Phenylthiomethyl,  Benzyloxymethyl  oder  Benzylthiomethyl  steht,  wobei  der  aromatische  Ring 
gegebenenfalls  mit  bis  zu  2  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Fluor,  Chlor, 
Brom,  Jod  oder  Alkyl  mit  1  bis  4  Kohlenstoffatomen,  substituiert  ist. 

7.  Verfahren  zur  Herstellung  einer  verbindung  der  Formel 

worin  X  und  R  die  im  Anspruch  1  angegebenen  Bedeutungen  besitzen,  dadurch  gekennzeichnet,  daß  in 
der  flüssigen  Phase  ein  Schwefelhalogenid,  wobei  das  Halogenid  aus  Chlorid  und  Bromid  besteht,  mit 
einem  Carboxamid  der  Formel 

worin  R  die  im  Anspruch  1  angegebenen  Bedeutung  besitzt,  umgesetzt  wird. 
8.  Verfahren  nach  Anspruch  7,  dadurch  gekennzeichnet,  daß  ein  Molverhältnis  von  Carboxamid  zu 

Schwefelhalogenid  von  ungefähr  1:2  bis  1:5  eingehalten  wird. 
9.  Verfahren  nach  Anspruch  7  oder  8,  dadurch  gekennzeichnet,  daß  das  eingesetzte  Schwefel- 

halogenid  aus  Schwefeldichlorid  besteht. 
10.  Verfahren  nach  Anspruch  7  oder  8,  dadurch  gekennzeichnet,  daß  das  eingesetzte  Schwefel- 

halogenid  aus  Schwefelmonochlorid  besteht. 
11.  Fungizides  Mittel,  gekennzeichnet  durch  einen  biologisch  inerten  Träger  und  eine  fungizid 

wirksame  Menge  einer  Verbindung  gemäß  einem  der  Ansprüche  1  bis  6. 
12.  Verfahren  zur  Bekämpfung  von  Pilzen,  dadurch  gekennzeichnet,  daß  auf  diese  eine  fungizid 

wirksame  Menge  einer  Verbindung  gemäß  einem  der  Ansprüche  1  bis  6  aufgebracht  wird. 
13.  Verfahren  zur  Bekämpfung  einer  unerwünschten  Vegetation,  dadurch  gekennzeichnet,  daß 

auf  diese  Vegetation  oder  in  ihren  Lebensraum  eine  herbizid  wirksame  Menge  einer  Verbindung  gemäß 
Anspruch  1  oder  2  aufgebracht  wird,  wobei  in  dieser  Verbindung  R  für  Phenoxymethyl  steht,  substi- 
tuiert  an  dem  Phenylring  mit  bis  zu  2  gleichen  oder  verschiedenen  Substituenten,  ausgewählt  aus  Fluor, 
Chlor,  Brom,  Jod  oder  Alkyl  mit  1  bis  4  Kohlenstoffatomen. 
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